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ABSTRACT: 

A motor, described as a brushless permanent magnet (BPM) motor, has a cup-shaped, open 
bottomed enclosure having a side wall and a top wall defining a lower interior space. The side 
wall has a port interrupting a bottom edge. A printed circuit board or other motor electric circuit is 
positioned above the top wall, below the stator. Electrical conductors electrically connected to the 
electric motor circuit extend through the top wall and into the interior space. Current supply 
conductors extend through the side wall port and are electrically connected to the electrical 
conductors from the circuit. An enclosure cover member has, projecting into the interior space, at 
least one deflectable prong with an overhanging lip, and a strain relief block positioned adjacent 
but spaced from the side wall port. The cover has a tool-receiving aperture to permit 
engagement of a tool with the prong. A ledge, carried by an inner surface of the enclosure, is 
positioned complementarily to the prong lip to permit the lip to engage a surface of the ledge 
remote from an inner surface of the cover to hold the cover in position, but to permit the 
displacement of the prong by a tool inserted through the cover aperture to release the prong and 
the cover. In the illustrative embodiment, conductor wires from a circuit board mounted above the 
top wall are mounted in a connector block within the enclosure, and the lip-engaging ledge is part 
of the connector block. The enclosure and the cover preferably are constructed from electrically 
insulative material. 
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@ Brushless permanent magnet condenser motor for refrigeration 

@ A nrotor, described as a baishless permanent 
nragnet (BPM) motor, has a cup-shaped, open 
bottomed enclosure having a side wall and a 
top wall defining a lower interior space. The 
side wail has a port interrupting a bottom edge. 
A printed circuit board or other nrator electric 
circuit is positioned above the top wall, below 
the stator. Electrical conductors electrically 
connected to the elecbic nrKJtor circuit extend 
through the top wall and into the interior space. 
Cunrent supply conductors extend through the 
side wall port and are electrically connected to 
the electrical conductors from the circuit An 
enclosure cover member has, projecting into 
the interior space, at least one deflectable 
prong with an overhanging lip, and a strain 
relief block positioned adjacent but spaced 
from the side wall port The cover has a tod- 
receiving aperture to penmit engagement of a 
tool with the prong. A ledge, carried by an inner 
surface of the enclosure, is positioned conv 
plemenlarily to the prong lip to pennrt the lip to 
engage a surface of the ledge remote from an 
inner surface of the cover to hold the cover in 
position, but to penmit the displacement of the 
prong by a tool inserted through the cover 
aperture to release the prong and the cover. In 
the illustratfve embodiment, conductor wires 
from a circuit board mounted above the top wall 
are mounted in a connector block within the 
enclosure, and the lip-engaging ledge is part of 
the connector block. The enclosure and the 
cover preferably are constructed from electri- 
cally insulative material. 
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BACKGROUND OF THE INVENTION 

This invention relates to dynanrKtelectric ma- 
chines in the form of electric motors. While the inven- 
tion is described with particularity with respect to 5 
brushless permanent magnet (BPM) motors, those 
skilled in the art will recognize the wider applicability 
of the inventive principles disclosed hereinafter. 

There has been, and continues to be, a move- 
ment toward high operating efficiency devices. That io 
movement includes a nrK>ve by appliance manufactur- 
ers to provide high efficiency consumer appliances 
for general use. Certain improvements in such appli- 
ance efficiency are more obvious than others. For ex- 
ample, the ubiquitous household refrigerator has at is 
least three electric nrK)tors associated with it They in- 
clude a hermetic compressor motor which drives the 
compressor for the refrigerant system, an evaporator 
motor, and, in many refrigerators, a condenser motor. 
The general operation of the refrigeration system of 20 
the conventional refrigerator is well known. The conrv 
pressor moves the refrigerant from the evaporator 
into the condenser. It then forces the refrigerant back 
to the evaporator through an expansion valve. Refrig- 
erant vapor leaves a compressor at high pressure. As 25 
it flows into the condenser, the high pressure causes 
the vapor to condense back to liquid refrigerant. As 
this happens, the vapor gives out heat, making the 
condenser wanm. The condenser is at the back or bot- 
tom of the refrigerator, and heat flows into the air 30 
around the refrigerator, often with the aid of the afore- 
mentioned condenser fan. The refrigerant leaves the 
expansion valve at low pressure, causing it to evap- 
orate inside the pipe and get cold. The evaporator is 
inside the refrigerator and heat flows into the evapor- 35 
ator, making the refrigerator cold. Again, a fan is used 
to force air over the evaporator and distribute the cool 
air throughout the refrigerator interior. 

Refrigerators operate day and night and because 
of that operation, their operation cost is relatively sub- 40 
stantial, even when attempts are made to increase 
their efficiency. Recently, there has been an indus- 
try-wide effort by refrigerator OEMs (original equip- 
ment manufacturers) to raise the level of refrigerator 
efficiency. 45 

As will be appreciated by those skilled in the art, 
brushless permanent magnet nrkotors in operational 
use offer the best efficiency presently known for elec- 
tric motors in general use, although switched reluc- 
tance nrK)tors (SRM) and controlled induction motors so 
(CIM) often are configured to achieve substantially 
equivalent performance. In the size of the motor of 
this inventton, the brushless permanent magnet mo- 
tor was found to offer the best engineering solution. 
A brushless permanent magnet motor is similar to 55 
other motor types in that it includes a stator assembly 
having a core of laminattons formed from suitable 
magnetic material. The core has winding receiving 



slots formed in it The rotor assembly comnwnly is the 
component that distinguishes a permanent magnet 
motor from other motors. Unlike other conventional 
nfK)tor constructions, a BPM rotor has at least one per- 
manent magnet associated with it The nrrator may be 
either of a conventional design, in which the stator as- 
sembly has an axial opening through the core for re- 
ception of the rotor assembly, or the nx)tor can be a 
so-called inside out motor, which has the rotor assenv 
biy outboard of the stator. 

While brushless permanent magnet motors offer 
higher efficiencies, they require an electronic circuit 
for applying electrical energy to the motor windings 
for proper operatfon of the nrvotor. The control circuits 
required for motor operation often make applicatton of 
the permanent magnet motor economically unjustifi- 
able. 

Condenser and evaporator fans in refrigerators 
conventionally are small and low cost designs. The 
low cost design of these nrrotors commonly equates 
with a relatively low efficiency design. I have found 
that the lower efficiency evaporator or condenser nno- 
tors can be replaced with rmre efficient permanent 
magnet motors when the assembly and construction 
techniques disclosed hereinafter are employed for 
and in the motor design, and the motor control func- 
tbns are accomplished in accordance with the vari- 
ous disclosures incorporated by reference. 

One of the objects of this invention is to provide 
an economically producible permanent magnet con- 
denser fan motor. 

Anotherobject of this inventton is to provide a mo- 
tor design which can be incorporated into a variety of 
applications. 

Anotherobject of this inventton is to provide a mo- 
tor base-enclosure which is electrically insulative. 

Yet another object of this invention is to provide 
a motor base-enclosure that permits easy connection 
to current supply conductors, which are held securely 
in place; 

Yet another object is to provide such a base- 
enclosure with a cover that is readily mountable and 
demountable. 

Other objects of this inventton will be apparent to 
those skilled in the art in light of the following descrip- 
tton and accompanying drawings. 

SUMMARY OF THE INVENTION 

In accordance with this invention, generally stat- 
ed, a nrK>tor is provided with an open-bottomed cup- 
shaped base-enclosure. The enclosure has a side 
wall and a top wall defining an interior space. The side 
wall has a port interrupting a bottom edge. In the pre- 
ferred embodiment described, the motor is a brush- 
less permanent magnet (BPM) nfrotor. A printed circuit 
board is nriounted above the top wall, in the preferred 
embodiment shown, on an outside surface of the top 
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wall. Electrical conductors, electrically connected to 
a printed circuit on the printed circuit board, extend 
from the printed circuit board through an opening in 
the top wall and into the interior space. Current supply 
conductors extend through the side- wall port and are 5 
electrically connected to the electrical conductors 
from the printed circuit board. The current supply con- 
ductors are generally surrounded by insulating 
sheaths at the portion extending through the side wall 
port. A cover has an inside surface from which at least io 
one prong projects into the interior space. The prong 
is deflectable and has an over-hanging lip. A ledge is 
carried by an inner surface of the enclosure and posi- 
tioned complementarily to the prong lip to permit the 
lip to engage a surface of the ledge remote from the is 
cover inner surface to hold the cover in position to 
serve as a closure for the enclosure. An aperture is 
formed in the cover to permit the insertion of a tool to 
displace the prong from lip engaging condition to re- 
lease the prong and the cover. A strain relief block is 20 
positioned adjacent but spaced from the port in the 
side wall, in the embodiment shown, between the 
prong and the side wall port, to engage the insulating 
sheaths of the current-supply conductors. 

In the preferred embodiment, an electrical con- 25 
ductor-receiving boss Is made integral with an inner 
surface of the top wall. The boss has slits to receive 
the electrical conductors from the printed circuit 
board to extend transversely of a long dimension of 
the boss, and channels extending longitudinally of the 30 
boss to receive the current supply conductors to make 
electrical connection between the electrical conduc- 
tors from the printed circuit board and the current sup- 
ply conductors. The boss has formed In it the ledge 
that is engaged by the prong lip. 35 

Preferably the enclosure and the cover are made 
of electrically insulative material, and the prong or 
prongs and strain relief block are of a piece with the 
cover, and the electrical conductor-receiving boss is 
of a piece with the enclosure. 40 

Preferably, also, the outer edge of the side wall of 
the enclosure is generally circular in plan, and is step- 
ped to provkle a seat for the cover. The cover, which 
is generally circular in plan, has an inwardly projecting 
peripheral rim that is stepped complementarily to the 45 
enclosure edge step, providing a foot to extend into 
the enclosure edge step seat, while the rim extends 
closely inboard of the enclosure side wall. A crenellat- 
ed part extends axially inwardly and radially outward- 
ly a short distance from the rim. The part that projects so 
radially outwardly is of a width to fit closely within the 
ambit of the enclosure port, and serves the double 
purpose of retaining the current supply conductors 
and serving as a locating device for orienting the cov- 
er with respect to the port. 55 



BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, FIG. 1 is a view in side elevation 
of an illustrative embodiment of motor of the present 
invention; 

FIG. 2 is a top plan view of the nrwtor shown in Fig- 
ure 1; 

FIG. 3 is a sectional view taken along the line 3- 

3 of Figure 2; 

FIG. 4 is a sectional view taken along the line 4- 

4 of Figure 3; 

FIG. 5 is a sectional view corresponding to Figure 
3, but without a stator assembly or rotor cap, and 
with a base cover in place; 
FIG. 6 is a bottom plan view of the motor as 
shown in Figure 2; 

FIG. 7 is a top plan view of the cover shown in Fig- 
ure 5: 

FIG. 8 is a view in front elevation of the cover 
shown in Fig. 7; 

FIG. 9 is an enlarged fragmentary view of the 
parts enclosed within the circle 9 of Figure 8; 
FIG. 1 0 is a view in side elevation of the upper of 
two molded insulators inserted into slots in the 
stator core, and provided with slotted wire- 
receiving legs; 

FIG. 11 is a view in side elevation of the lower of 
two molded insulators; 

FIG. 12 is a bottom plan view of the lower molded 
insulator shown in Figure 11, but showing a stator 
winding end and spade connector in place; 
FIG. 13 is a fragmentary enlarged detail view of 
one segment of Figure 12; and 
FIG. 1 4 is a top plan view of a printed circuit motor 
board used in the illustrative embodiment descri- 
bed. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Detailed descriptk)ns of the types of motors to 
which the present invention is applicable, their circui- 
try and constructbn are given in the co- pending ap- 
plicatk)ns to which reference was made under the 
heading Related Applications. 

Referring now to Figures 1-13 for an illustrative 
example of motor of the present invention, reference 
numeral 101 indicates the complete motor. In this em- 
bodiment, a brushless permanent magnet condenser 
fan motor. The motor 101 includes a rotor cup 102, 
which in this embodiment has a threaded shaft 103 or 
cast thread extending outwardly from it. by which fan 
blades, not here shown, are nnounted. The motor 101 
also includes a base-enclosure 104 and a cover 105. 
Mounting pads or bosses 106, of a piece with the 
base enclosure 104, are shaped and positioned as re- 
quired by the conf iguratfon of a nrmunting bracket of 
a refrigerator. 
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Within the confines of the rotor cup are a stator 
assembly 107 and a rotor assembly 108. A motor 
board 109, in the form of a printed circuit t>oard, is 
positioned between the stator assembly 107 and an 
outside surface 157 of a top wall 155 of the base- 5 
enclosure 104. Circuit elements indicated generally 
by the reference numeral 110, are electrically con- 
nected, by way of wire leads extending through appro- 
priate holes in the board, to printed connecting cir- 
cuits on the under side of the board, as is convention- io 
al. In this embodiment, the board 109 is not co-exten- 
sive with the outside surface 157, but is formed with 
an off-set 111 over which PC board conductors 124, 
which are electrically connected to the printed circuit 
on the under side of the t)oard 109, extend. is 

The stator assembly includes a stator core 112, 
and, as shown in detail in Figures 10 through 13, an 
upper molded insulator 113 and a lower nK)lded insu- 
lator 114, around a part of which windings 115extend. 
The lower molded insulator 114 has, of a piece with 20 
it, terminatton legs 117. Each of the termination legs 
has lengthwise slits 119 in it, to accept a winding lead 
end 118, which lies transversely across the leg 117 in 
the bottom of the slits. The leg 117 also has a longi- 
tudinally extending channel 1 20, in which a spade ter- 25 
minal 122 is seated. The spade terminal 122 makes 
physical and electrical contact at its outer end with the 
winding lead end 118, and projects at its tapered outer 
end from the leg 117, through a hole 123 in the PC 
board, with the sides of which it makes tight physical 30 
engagement, and is electrically connected to the 
printed conductors on the lower surface of the PC 
board 109. 

The motor board 109 has a hub-receiving aper- 
ture, and when the stator assembly Is nrK)unted on the 35 
motor board, by inserting the spade temiinals into the 
holes In the motor t>oard, and, as is explained in more 
detail in the co-pending applications, the stator core 
and motor board are mounted on a hub 159 which is 
of a piece with the top wall 1 55 of the base-enclosure 4o 
104, the PC board conductors 124 extend through an 
opening 1 58 in the top wall 1 55, into the interior of the 
cup shaped base-enclosure. 

The interior space of the base-enclosure 104 is 
defined by the top wall 1 55, and a side wall 1 51 , which 45 
has an inside surface 152, and, extending through an 
outer edge, a port 153. The lower outer edge of the 
side wall 151 is stepped inwardly to provide a seat 
154. 

The top wall 155 has an inside surface 1 56, with so 
which a connector boss 1 81 is integral. The connector 
boss 181 has slots 182 to receive ends of the PC 
board conductors 1 24, which are bent to extend trans- 
versely of the boss 181, and channels 183 sized to ad- 
mit and engage spade terminals 128, which are in 55 
physical and electrical contact with the conductors 
124. The terminals 128 are secured in electrical con- 
tact with current supply conductors 126. The current 



supply conductors 126 have insulating sheaths 127, 
and extend outside the base-enclosure 104 through 
the port 153 in the side wall 151. At an outer end of 
the current supply conductors 126, they can be con- 
nected electrically to any suitable terminal, such as a 
male plug, as is desired in the applicatron to which the 
motor is being put. 

The cover 105 has a planar inner surface 1 60 and 
a parallel planar outer surface 161. In this embodi- 
ment, the cover is substantially circular in plan, as 
seen in Figure 7. The inner surface 1 60 has a rim 1 62 
adjacent its outer perimeter, but offset complemen- 
tarily to the stepped seat 154 of the side wall 151. to 
provide a foot 1 63 that is seated in the seat 1 54, while 
the ri m engages the inner surface 1 52 of the side wall . 

The inner surface 160 of the cover has a crenel- 
lated wall part 164. projecting chordally beyond the 
rim 162. The crenellated wall part 164 is of a width to 
fit dosely within walls defining a lower end of the port 
1 53, and of a chordal length to remain within the con- 
fines of the side wall 151 . as shown in Figure 5. The 
crenellated wall part 164 has reinforcing ribs 165. ex- 
tending from an inboard surface of the wall to a lower 
part of a strain relief block 170. The strain relief block 
1 70 is, in this embodiment, hollow, and is provided at 
its radially outer skle with a downwardly outwardly 
sloping face and a rounded upper outer edge 171. 
Spaced radially inwardly from the block 170, a prong 
1 75 is made of a piece with the inner side surface 1 60 
of the cover. The prong 175 has a wide, relatively thin 
stem 176 that is deflectable, and has at its uppernrK3st 
end, a lip 178. which, when the cover is in place, en- 
gages a complementary surface of a ledge 184 of the 
connector boss 181. The upper part of the lip 178 and 
the lower part of the ledge 184 are sloped comple- 
mentarily. The stem 176 is stiffly deflectable, so that 
when the cover is installed, it can be cammed away 
from the under side of the ledge 184 by the engage- 
ment of the sloping surfaces of the ledge and lip until 
the underside of the lip clears the upper surface of the 
ledge, and then snaps back into place to hold the cov- 
er in position. When it is desired to remove the cover, 
it is only necessary to insert a screwdriver blade or 
the like through an opening 158 in the cover, between 
the strain relief block 1 70 and the stem 1 76, to deflect 
the stem enough to cause the lip 178 to dear the 
ledge 184, and the cover will be released. 

The insulating sheaths of the current supply con- 
ductors are caged between the upper surface of the 
crenellated wall and a surface defining the upper 
edge of the port 153, and between the radially outer 
wall of the strain relief block 170 and the side wall, be- 
tween wings 1 67 that are formed as a part of the inner 
surface 152 of the skje wall 151, parallel with side 
walls of the strain relief block 170. 

As is apparent from the above description and 
from the descriptton in the co-pending applications, 
the motor assembly Is constructed entirely without 
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the use of threaded fasteners or other similar mech- 
anical types of fasteners. In addition, the construction 
of the assembly is substantially simplified and may be 
automated in a number of respects. The stator as- 
sembly is plugged into the motor board 109. thereby 5 
making the electrical connection between windings 
115 of the stator assembly 107 and the board 109 
merely by that interconnection. The entire assembly, 
with the PC board conductors 124 oriented down- 
wardly toward the base-enclosure, is Installed on the io 
hub 159. the conductors 124 extending into the inter- 
ior space of the base-enclosure. The ends of the con- 
ductors 124 can then be pulled through the slots 182 
and the current supply conductor terminals inserted 
to complete the electrical connection. The current is 
supply conductors 126 are then led out through the 
open-bottomed port 153, and the cover 105 snapped 
into place, and the motor is completed. 

Numerous variations, within the scope of the ap- 
pended claims, will occur to those skilled in the art in 20 
light of the foregoing disclosure. Merely by way of ex- 
ample, combinations of various elements of other 
types of motors and of the present invention as shown 
in Figures 1-13 and described, can be used. The de- 
sign silhouette of the nrwtor assembly may vary. If, for 25 
example, to accomnr>odate a particular application, a 
square or other non-drcular enclosure is required, the 
cover can be shaped appropriately, or a circular open- 
ing can be provide within the outline of the enclosure. 
Especially in the preferred embodiment described, 30 
the cover can be nrade snraller, but the problems of 
molding the enclosure become greater. A pair of 
prongs can be employed, with lips embracing ledges 
on opposite skies of a suitable boss, or a another, 
fixed prong can be provided spaced from the prong 35 
to be deflected, as. for example, diametrically oppo- 
site the deflectable prong, to hook over a lip. so that 
the cover swings around the fixed prong. These vari- 
attons are merely illustrative. 

40 

Claims 

1. A motor with a base-enclosure, said enclosure 
being cup shaped and open-bottomed. sakJ en- 45 
closure having a side wall and a top wall defining 
an interior space, said side wall having a port in- 
terrupting a bottom edge; an electrical circuit as- 
sociated with said motor; electrical conductors 
electrically connected to said nrrator circuit, said so 
electrical conductors extending into said interior 
space; current supply conductors extending 
through said skie wall port and electrically con- 
nected to said electrk^al conductors, sakJ current 
supply conductors being surrounded by insulat- 55 
ing sheaths at the portion extending through said 
port, and an enclosure cover member, said cover 
member having an inside surface having project- 



ing upwardly therefrom deflectable prong means 
with an overhanging lip, and strain relief means 
positioned between said prong means and said 
side wall port, said cover having at least one tool- 
receiving aperture to permit engagement of a tool 
with said prong means, and ledge means carried 
by an inner surface of said enclosure and posh 
tioned complementarily to said prong means lip to 
permit said lip to engage a surface of said ledge 
means renrrote from said cover inner surface to 
hold said cover in enclosure closing positton, but 
to permit the deflection of sakJ prong means by a 
tool inserted through said cover aperture to move 
said lip from off said ledge, hence to release saki 
cover. 

2. The motor of claim 1 wherein sakJ prong means 
and strain relief means are of a piece with said 
cover. 

3. The nnotor of claim 1 wherein said enclosure and 
cover are made of electrically insulative material. 

4. The nrK)tor of claim 1 including a crenellated wall 
part on a margin of said cover, said crenellated 
wall part being generally parallel with and out- 
board of said strain relief means and within the 
compass of said side wall port to accommodate 
said insulating sheaths and hold them snugly in 
said port. 

5. The motor of claim 1 wherein the enclosure side 
wall is generally circular in plan and has an inner 
annular step at its open end to fonm a seat for saki 
base member cover member. 

6. The motor of claim 5 wherein said cover is gen- 
erally circular in plan, and has a peripheral rim 
projecting upwardly and stepped complementar- 
ily to a base side wall step, and said crenellated 
wall part projects chordally outwardly of said rim 
and axially above said rim to serve to locate said 
part with respect to said side wall port. 

7. The nfK>tor of dai m 5 wherein said cover member 
has an upstanding perimetric rim complementar- 
ily offset radially inwardly to fit within the ambit of 
said base member side wall, with a foot part in 
said seat 

8. The motor of daim 2 wherein said strain relief 
means is in the fonm of a block with skJe walls, 
and wings integral with said endosure side wall 
interior surface, oriented axially, project toward 
and parallel with said side walls. 

d. A brushless permanent magnet nrwtor with a sta- 
tor mounted on a hub projecting from an endo- 
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sure, said enclosure comprising an open- 
bottomed cup-shaped base-enclosure, said 
base-enclosure having a side wall and a top wall 
defining an interior space, said side wall having 
a port interrupting a bottom edge; a printed circuit 5 
board mounted above said top wall and below 
said stator; electrical conductors electrically con- 
nected to a printed circuit on said printed circuit 
board, said electrical conductors extending from 
said printed circuit board through said top wall io 
and into said interior space; current supply con- 
ductors extending through said side wall port and 
electrically connected to said electrical conduc- 
tors, said current supply conductors being sur- 
rounded by insulating sheaths at the portion ex- is 
tending throug h said port, and a base cover nnem- 
ber, said base cover member having an inside 
surface having projecting upwardly therefrom de- 
flectable prong means with an overhanging lip, 
and strain relief means positioned between said 20 
prong means and said side wall port, said base 
cover having at least one tool-receiving aperture 
to permit engagement of a tool with said prong 
means, and ledge means carried by an inner sur- 
face of said base-enclosure and positioned com- 25 
plementarily to said prong means lip to permit 
said lip to engage a surface of said ledge renry>te 
from said base cover inner surface to hold said 
base cover in base closing position, but to permit 
its displacement by a tool inserted through said 30 
base cover aperture to release said prong and 
said base cover. 

10. The motor of daim 9 including an electrical con- 
ductor-receiving boss having slots to receive said 35 
electrical conductors from said printed circuit 
board circuit and channels to receive said current 
supply conductors and make electrical connec- 
tion between said electrical conductors from the 
printed circuit board circuit and said current sup- 40 
ply conductors. 

11. The motor of daim 1 0 wherein said electrical con- 
nector receiving boss is of a piece with said top 

wall and said top wall has an aperture through it 45 
adjacent said boss to admit electrical conductors 
from said printed circuit board circuit to said boss. 

12. The device of daim 11 wherein a single prong 
means is provided and said conductor-receiving so 
boss carries said lip receiving-ledge. 
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TECHNICAL FIELDS 
SEARCHED (IM. CL6} 



H 02 K 5/00 
H 02 K 7/00 
H 02 K 9/00 
H 02 K 21/00 
H 02 K 23/00 
H 02 P 6/00 



The present search report has been drawn up for all daims 



Ptittirf tc>rth 

VIENNA 



^ Due ot annptrUM of (he mrdi 

25-09-199-5 



Exantocr 

ZUGAREK 



CATEGORY OF OTED DOCUMENTS 

X : pBrticalaHy rdevaat if taken aloae 

Y : pifilcnlariy rdeviDl If oombiaed wjtb anoihcr 

dooumcnl of ibe same category 
A : icdinological background 
O : ooft-wriiien dlfdosore 
P : Isteraiedlite docnm^m 



T : Ibeofy or ^ndple aaderfyins the iairefltion 
E : earlier paieni docaincni. bat poblkbed on, or 

ader ibe filing date 
D : docamcnt died Id the applicalkm 
L : dootmcat cHcd for other reasons 



A : member of the same paleal family, corresponding 
docomeol 
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